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(54) METHOD AND DEVICE FOR SIGNAL DETECTION. PROGRAM, AND RECORDING MEDIUM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a signal detecting method which 
detects a part similar to a reference signal in an input signal and which 
is versatile and robust against feature distortion. 

SOLUTION: A reference feature computing means 1 computes reference 
features on the basis of a reference signal. An input feature computing 
means 2 computes input features on the basis of an input signal. A 
reference feature normalizing means 3 normalizes the reference features 
to be normalized by using statistics of circumferential reference features 
on the basis of the computed reference features to find reference 
normalized features. An input feature normalizing means 4 normalizes 
the input features to be normalized by using statistics of circumferential 
input features on the basis of the computed input features to find input 
normalized features. A feature matching means finds similarities between 
the input normalized features and reference normalized features by 
sections in the input normalized features. On the basis of the found 
similarities, a section which is similar to the reference signal in the input 
signal is detected. 



-o 



r 



O 



LEGAL STATUS 

[Date of request for examination] 04.03.2003 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 3746690 

[Date of registration] 02.12.2005 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 



09) B*m<tonff (jp) 02) 3^ ^3 4?p $2 (a) {wmmm'Ams* 

#$12003 -22084 
(P2003 -22084A) 



(43) 'AM B ¥j£l5*P 1 n 24 B (2003. 1 . 24) 



(51) IntCl. 7 




FI t-?3-K(#*) 


G10L 11/02 




G 1 0 L 3/00 513C 5D015 


15/04 










M*JSro»i7 ol (£ n » 




#182001 -209813CP2001 -209813) 


(71)ffl«A 000004226 






B*«««B*iC:#«: 


(22)ttIlRB 


■ 5 PJ*13^p7 ^ 10 B (2001.7. 10) 


aORftTf^EBEX^WJ— Tb 3 # 1 n 






<.72)%wm mm sifr 






*SC«^BBK^¥«T=TB3#1# B 












(72)«gg# as* 






Jft£?*=FttBBK*¥"T=Tg3#l-ff B 












(74)ttSA 100064908 














(54) C3SW©«»] 




(57) immi 









1 r 











/-5 



z: 2 











mm 



#13 


-* 





— o 



(2) 



4#f»! 2003-22084 



m^mnmziEmit? s sarnie z k> mssmv®®.* 

'Mmvmmtt m\ « m^&m ic -c as $ nrc 
mmmm&frz&mEMim&tmia-tzAtiiEmim 

[3.1*312] W3E#fia«FaE«ffciieict5i#>Ta:» 32 

tic *<Dmm<o&mftmfr£>Bfrtiz>&mmzm^ 

tij^A^ifaiE^ftiagfctst^Tti. ewttR^&ne 
oAfiim^6Sfrft3fc*as*ffl^T, -^n;kos 

IgcrtfcajifiliE^ftLfcA^E^ft^a^SIV^T. C 

isa^* h;b^,«*w-r 1 1 tic, aseAawaiEaft 
aiEMfkjiastcfcv-'Ttt, ^n^niE^ffcjiaa^^ 

a^^ h^fc^iawfSa^* h/t/fr£>^ h/UtOSgiK-fS 

mx-m o fcfit*^ e. & s4#a^ » h ^ms^a t -r s 

c fc*»«fr*M«3J 1 Xli 2 icsBaoaaaa* 

rw-ff sn/tA*jiE«ft»ao'>a< fct<,^rnfr-# 
«cj*LTmj6o*««ra*ff -5aaaa*wrsc i:* 



[as^6] ^Fao-r^^i^^fftco^^v^a^ 

io fflt^riiwa««ffla*tT'5j:f:«*afc-r*»*B4x 

aa** i$/g(fi^tc#ao-r^i!iPx6ti/c i -ogrzit 

«afh*u afeafi^fcaEo-rfrea^sa^n* 
a»»©Miieaa»©ara#»*a82«aa©**> o © 

B8«fc Lfc i: sfcaaanatfa* tar 
20 *6*ci:%»ai:-r*M*a6tffiao«^aHi^r«fc, 
maas] uwe*aasT«, aao-r#©*^a 
KJSff#ic^at>-r^)!inxf>nfc io$rc(i 

mim&t s Kraoaa* yj o a-a ra e»n*e^3t* 
aamau as2«aafcaett-r*aa#s*ft*n* 
*«aowieaa»©ara#»*aaM«fc urct trie 
aaaM&tfa* t * s s c t ***a t 

■*■ a w#jb 6 maeaoaaaa^a;. 
[«*a9] mz&m#%&m*iJkxfiffiiAJ3mm?i 
30 aaica«a^*ffl^*ci:*wai:-r*»*ai*»6 

immm i o ] aieaaaswaafttf aex*ia* 
9jaa»csaaa*a^*c t*aai:r*a*a i ^ 
e> 8 «Toii>-rnft t icGttoaaa(H^r& 

[a*^ i i ] ifr6io ST'co^-rn^jcie 

s a 3 > £ ^ - * 7 n y ^ ia si l £ n > e ^ - * 
a#aonra*isa«i*. 

S Hi-S > tf a. - ^ if 5 A 0 

ca«ai 3] A*a^*6, SA^«^«kot^t^ 

T, 

aw-r*#!Hwa«-a#ai:, 

mafta m^rw< aaaaiEafk^is 
9»32A*«a*a*a»), c©A*«a^6A^aa* 

so l|}jtfl1-aA^t$afhg¥l3^, 
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i 3 icte«cofi^iiiSS= 

[tt#*15] fc«tt*#tcJ:S8»©'>ftlM*«'\ 

^.T*Jf), 20 
Mf3«HW«S«¥«tt, M£*RUE«ft:W«li:» UT 

W8BA*jWFa««#ai±. S5ieA^IEMft^atcWLT 
MWE*H¥SC «fc o T*46 6 nfcflWS*«fl)««*ff 3 

B, 

tm&mi 7] Hui2^s¥S(i. **at>-r*©ft^Ei 

£«&©j|>Jfflffl^tt<Of&Rg#»*mi5ll3gtk L-fck *lc 

KranftMa* t ft & s c t «ma k 

[5gl?B<Oi¥»lft3KfE] 
[0001] 



[0 00 2] 

3065314^ rsjiig^ms, i^iafc^t/^cDfe 

ti xfinw^m *%<o / -r xic <t **$at>-r 
ct*«sct*nTi3D. t$ao-r*^j»Lv>«^. sn= 
»**««T-r *BrflBtt*«*s fc v^3 x&tf&itzo 

[0003] stts *ffi5%wm<bit. ^mttimmmzm 
c t tc <fc -o xnmu-r wen LT*Hflift«**iH* 

&mm&±&?»i , 7-ttm^TiEm<t?2>£ tr\ i#a 
t>-r^i;:«LT^ciafi^aj^?f3^atfe5 0 

[000 4] 

fc«d, fillg«a^<6T-rS4:v^3^*^ofco 
[0 0 0 5] *5ZWlt. J-X±tD*3*Wfl*#«UTi& 

[0 0 0 6] 

a^w < xti^aitBfiis t , Bute#ra«f a^iEMfb-r 
ssaatc <fc d #«BUE8tft#a** < #raifjaiE«fkjgiS 

a*w <xtjwaiE«ftjask, nweA^iEjRftwa* 

*-«ttflusfta&fcea». Miex^iE^fbifa*©.^ 
*Kw*a*ft^6jwi!2i*«fia^aas©ja3i*iT«.\ ft 

[0 0 0 7] S/S. *«W<Dfi^«W?ir*6«, «5IE#gg 
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ommztic fflitic rn.rn.it u tz AtuEmimmzm^ > 

#&t?t coffee tMHa*aSte»gtc*3^T«, 
«!8WaiE«ffc5ifilc*u^TMISIStt«D!»i:«*i&*n 

[0008] *&w<Dm^miittmi. mmm 
&®jEmmnRumz\Ji®w.jEmmn k^t 

a^* h;i/^e»^^ h^s^Sfc^fiiteiJissii^ 

ie¥^«s«:s 1 mmwuMT-mi e a 5 

t#a^* H;t/£iE&{fc#a^Sct£#ai:-rSfc<0 20 

[0009] £rc. 9frie#ra 

W«iEj«{tiiefc:feu^TW-»*nfcOjaiE*ft1*«Stf 
[0 0 l 0] *?gB£©fI^&ffi?3?£T'(;i\ Mteg 

[00 i i] ztz. xmHommnmiifcits «?ao-r 30 

Wz. «fe S^«l<0^*:V^»'\<0^m*Mfe o Tensas 

[0012] *fc. *5Bw©s^«ia^fffi{*» kg** 

ftizisiiz>%\T>m-yrzmzwmMWL£ Lrztzictzmm 
mmm±£%zm%ifcMz&tb% c £%&&£•?& & 

[0013] sft, *«w<os*n*ami*f±, ffifse^s 
iaa-p«, i*«»-r*o«:v^s^t, Rcffi^ic^a 

ic. Huiemfi^i:Huieo-r*fi^i75^-r?.E[ii]©fi^ 



[oom] sft, *awofi^*ai*j*«. ms&m 
[0015] sfc, *%RflcDM^ai^}£i±. 

c i: *W ® i: -f 5 1 ©Tfe 5 . 

[0 0 16] $fc, *5H^CDa>lfrL-^K*^t>nIfl6 
> M - * tc^f 2 -££ 3 > tf a - * y n y 7 i»*i2S 
[0 0 17] Sfc, *%Bflt7)n>fc!i-^7 , 'n^i, 

[0018] *%i©^^mssa, A*<I*f 
^e.. ^Kfjmm.*)i>m.^mm^cm^tzm^ 
^aj-r^toT'feoT, 8&§a#Mfi^*sfcw&!>, c<£> 

jE*{t»«4»<#SI1#«iES!fk¥ai:. WIBAafiW 

k, i»aeA2jwa%«fc:iE8fl:»i*fT5 

ctWo T AJjiEttffcttft** < AflWa iBHfl:*® 

ffi-rscfc^at-rsfcoTfeSo 
[0019] s/i, *sBK«xmm^mtts mmm. 

o^^aa^ff a #«H?#as«s¥S t , H9t2Ati#aiE 

8«saa*ffoftaox*iE«fl:«fafc*fflt^TiwaBfH 
[0020] sfc *»fwo«9*a»OT«» «ao-r 

[002 1] %tz. ★SMBOfl^fflSltKlcfeV^Ttt. 

iwie^s*a«±, ^at>-f*©*t>m©^i:, 
ic#ao--r**^u^.€>txfc i o$itttSis«Do--r*©^ 
t Critic ffizmm^ t maaor ^a^owts-r * era 
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[0022] zrz, *mw<Dmmkmmmicis^Tit, 
cfc*#a£-r*. 

[0 0 2 3] 

[002 4] <m 1 ©3tfflHgJ£>l3 1 t±. #fgf!E©??5 1 

[0 0 2 5] #?B#tatf-»#S 1 (± s #sgB#3jvjajfg*tfr 

A^SSItfJ#IS2{±, A^^f^JM^e., *#a^* 
h>Mp&**Aa«fB*»< t£0Tfe5, BBttBiEB 
(t¥©3ti, Sfi^SHSafre., J3j3©#«mafre>S| 

&{fc#®4f±, WEA*«f«*»6, il32©A*J*¥afr<E> 
»^^ftffi£ffll^TlSa^? h^S^C'tffiSlc 
IE*{fcLfcAaiEB{fc#a*«<fe©Tfc*. Waste 
¥6§ 5 (4. fl9ifiA*iIEB{fc*ia*li:l!fl*Kra*K5fc U 

msafcSBiEgiftWpafc, i3seA*jiE«{ki#a*©&«?£ 10 
Efigco * n^en A^e. bob srtrat * t © r- & * 0 
[0026] ;^tc x ±abfc#Ba*$«imt^® i ~#a 

Hg^#S5{c*5CtSJaSf*gS**(*WtgttWrSo E3 2 

-bicm-oTMw-rzo wmmsm^® 1 «. (it* 
^*6nfc#ga^j»]«^*«E*ii& ttf»rs 

(Xf7/S 2) o 
[00 2 7] *B«0BBTtt, «f«4: LTSfflf07 so 



iSS8000Hz ('N/l/'y) T'SWkL/cgBfl-if© 1 
8>©KHfl;&:7— UigBU 0 ~ 4 0 0 0 H z SrHRHfB 
IC 2 0EMlC#fflU SKIMrtTOBBJiKttOTJS'*? 

#a^ \-Mio. i&mcmmir& 0 

[0 0 2 8] **SS^i:(igiJlc, ^at LT*^g^ 
©8i'jM§{*£:ffl^3Ci:&T'£S = 0>J*ff* ■fbtrtOitt 

i^nS, tto^, 1 7 U— 2»©Bf&&flttC 4 
»J. BtC3^#fiJU 1 2fl©B**R»\ £B*rt"C 
RGB ft, W©HDiCgl) ^nifniCOI/^TSIgffl 
^spi^-rSo Suiei 2{B©WgE©RG B^ft^n©^ 

«. cow, ffiie#a^ h^*± 1 7t^-A«(c#p, 

[0 0 2 9] A;fc*?a»HPP&2t£, (ii;46(C A*jft 
^Zffifr&tS (Xf-y^S 3) c m.^h.tiXts 

mmcttLTttWMimzn-o (xt-vt's 4) „ *#att 

[0 0 3 0] #ra^aiEMfk^S3T{±, f±l;A6ic, # 
1 #WOES<0l#a^^ h;blcWLT, 

5) . 

[003 1] A7Jf$aiESfk^S4T'(i, f4C46tc. A 

^j^au-s#s 2ic<£ 9 'fi A^*$a^ri!*iAtyo 

^IC S^iiAr£A^aic*tLTIE^fk^fT0 0 JE« 

[0032] <ftmm&&&. 5 Tti, ficwc, #Miifa 
iE«fk#g3 Rt/A*i*aEBfk#a 4 ic«k 9 ?#e»nfr 

*!«iE«fk»«RtfA*iE«fk»«*«E*i&tr. 

T. A73iE^fk^afCWLT#^1#aiEjfifk¥©3T-# 

2»„ ^t;:. #SHiE«ftt$ai:A7JjEaMbl«a<0Sa*Era 

gfo«^ ^miEmitftmcD^? b>vtt 1 ^cr^ic 5 
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[0033] m%mmitxtiiEmimwL(D9cmfrc>irt, 
Fm&ttntUL (xt-^ss) , nta^ntzm.^ 

0) . /J^<^ttntfX7 L -y^ , S 1 OtOJaiMrX^-yT 8 
■f £<, ^LT, A^ff^tf^TLfcfrgfr^JJgL (X 
f»^Sll), £*:**7LT^&ttnff, A*J®^C» 
fitB*-TP.LT Uf'y/S 1 2) , Xr-y^S 8<Dja 
Xf'^S 1 1 CDW&c:fc^TA*><I*ftf*l 
7LTl^fc&&, *^Srmy7t.T (Xx-y^S 13). 

[0 0 3 4] &*5, gl^ati. *h5{C3--<7 'J -y KB 

&<D<D<^4iiyl-f SCfc&-e#3 0 Cft(c<fc»X A7J<I# 

icv -y ^-r § wrsitt «fe 5 Bdw«ttf*arr s tt^ic 
[0035] <m2?>mMBm>'k\cm.w-?z>m2<z>n 
Lftto?«5, 03 *&w<Dm2<omti&&m-et3 so 

[0 0 3 6] ^fC, ±aLft#»»t««#96affX 

4(4. B3K:^Lfc1*«tt*Wci»ttaflre«iai&IB© 

iCfct^T, X-r-y^S 2 1 fr£ S 2 6 icTWaagii. @ 40 
2(C^L-/cXx-yys ifr£s 6i:T-<Dj!!l^Itl5]l;T';iD 
A <£ = A. B (f> 



5„ 

[0 0 3 7] fit, #ra^ja^«5^S6{*, littblc 
fr? (X-r-y7S 2 7) „ M*.J4\ ±2 O&jtWr h 

mm<omnm^nv (x^>y7 p s 2 8) . 04 

OXf'VT'S 2 9fr£S 3 5£T-tf>J&iI{±, i2(C^L 
ftXf7/'S7A^S 1 3ST*02liii:l^«T-fe5= 
[0 0 3 8] <^3£O*SiiSffi>^:icStt0^-rsm3<o^ 

[003 9] #tC, _tifiLfc*»^«8tC*J»*»3* 

§0 C<D"7a — Mcfci^T, X-r-y :/S 4 1 fr€> 
S 4 6£-pcQ4lttIi{4. 04 IC^LfcX^-yyS 2 1 frS 

s 2 6$T<ossatrai;T?fes 0 

[0 0 4 0] ^Sfg8?li, (iD46(C, -+-#§^CD 
5RI-KB8*»[»«DSStoT(i^»*^*-r*. sunt 

«itomts, -rafe'S. (i) - (3) 

[0 0 4 1 ] 
[Si] 

• • • (1) 



[0 0 4 2] 



[«2] 



a= j(jc,-xxxf-*y 

/=i 

M f=i N j=\ v 



(2) 



(7) 



ftffl 2003-22084 



12 



[S3] 



-x )(x -x y 



(3) 



11 

t0 0 4 3] 

1-1 j-1 1 

[0044] fcfcu Mtmmjvgi. Nimmvirfr 

<D&at>-r^*#t^s{t^<DiE${t#a (9J^* h 
;W , x (/<-) t«i »B(D«*tt*<o«^©iE«ift 

ftt$a, x fi£TOIEg|{t*$acD¥i$> A tifSJ io 

fed;*? 8{I<Ddfr-<* h;l/*#«ifc. 
[0 0 4 5] 8 ti±fB<D 

*affle^*«t*ii* Uf7ys 47), znm'Mm 
y = jc'<2> 

[0 0 4 8] A*Wa«**a7«, t±Ca6tc. Afitt 20 

tr 0 HMfg^^g8(C t fct)»e.n/c:@W^^ hfV 

*»l*i&tr. ^LT, ijaLfc«gUE*fb»a©**fc 
ra«<0««*A*iE«ft«fat»LTtf3 ax±, X-r 
•y^S 5l)o 

[0 0 4 9] 2m&0)tim* tSb%Xf'y7S 5 2fr 
P>S 5 8$T'©SttS(i, @4lc^L/iXx-yys 2 9*^ 

[0050] <m4<onmBm>'-kictsm-?%m4<D% 

mgiR<0!Blf^¥IS 1 0 6 CD "7 a -v - h L fc t, £0 
A0 = /l 0 

[0 0 5 3] 



m&^t h/i/^rttfj-rs (xf-y/s 49)0 

[0 0 4 6] #»C. ^§^IS8^46fcia^f h/b* 
ffl^tltSO^Mino #M#aS&#86t±, fiU 
46ti:, #!S»«iE«ft#® 3 K J: 0»6nfc#MjE*Hfl: 
tt«*a»fctr. Wffi^S^S8(cJ;D?#e.nfc 

0) o &*>\ sflsao k # a cotsa^ * h/i/omtyk 
it. #<Di*: (4) -r?^»^n^fiST-s§c fcffU Ok 

[0 0 4 7] 
[Sx4] 

... (4) 

[0051] *aMHgj8W*<o*asaa<o^jite 
isi-rt^tD^dJi^ifo^g<i^T'feoT#at>-r**^ 

T^W5, -f #<£>5£ (5) ~ (7) T-S6«£ 

[0 0 5 2] 

[a 5] 

... (5) 



[»6] 
W _ _ _ _ 

A = -*)(*' -x) f 

I A/ _ _ J A- 

(* = TjZ*'* Xi = mZ x ,) 
M ;=i N y=i v 



[0 0 5 4] 



I N 

xi = — y x 



[873 



(7) 



[0 0 5 5] fc«U MttflWttoa, NttJKfi^&tf «cOj »l0fttt&f &*$CT&m^iE£ftt** 

»atn*#*&t?af»«^o«a, xu u i sacofi^ so (A"** h/w » x (/<-) it* i ti©fl§w*o« 



(8) 
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&&JK46Tfc< 0 *|g«6JfJfST*(i, ^t$^T'fc5^^ 

[0 0 5 6] 0*0, 3*W3M88ti±tEcOJ;?tC, £if 
^Sfflfi^^ii^ (Eg6C0X-r-y^S 4 7) , *(D 

49), io 
[0 0 5 7] #tC, ^^S8^46/iH^^h/l/^ 

y =x'<t> 

7 k k 

[0 0 5 9] A7J^aS^?IS7{±, JiU&lc, 

ttffi#-&ts 0 fLT, ±$Lft#!8EM{fc^?8<D^g|fc 
[0 0 6 0] ±iSLfcSHS6^t?)M^/±i^S{±, 3 20 

m&WLgtia, AJiftm%®. tfmtwz.-?') v vim 

^ A 3 > tf a - ? ffi U T ^ f t t £ C t lC<fc -3 

5I^ieig!®i*i:(±, fiBMx-rx^, ftSm-T-i-xX ao 
CD-ROM, DVD-ROM, ^NSf** * »J H£l,> 
•5= £ft, C03>ei-5»yayvA^jS«[H]^tcJ: 

- * IfiW&f a ^ A^r^Tf S «fc ? ic L T fe &l >. 
[0 0 6 l ] A73«^Stf#MS^{i, A*;#- 

A^jft s ^ ti mm^w >-r n**— # $ ft j*m 
73 tc ta s-r s -r ->* * * * ^amx -r x * mmz 

[0 0 6 2] £ft, mCS*«Hg«S»CtJV^T, #M#S* 

tt»¥S l tfttBLftfWacK^ A2j»« 
§tXJ¥IS2A^f3CL-rcA^8i«D^^ 

Yh*?, A*iitaiE«ft#a4 *»jE«ft©«a*fT 

oftA^jEMft^fiSO^ h;^, #»81$aS«S¥K6 
7IC<fcoT^»>£tlft?£<7;>-si' b/l^, ^#S8(C«fc 
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*6tc, #ja«paiE«ft#ift 3 tc id p, nft#miE«{fc 

gco*?®^* h-;l/0)S^y k {±, #<Oit; (8) T*S§« 

[00 5 8] 
[»8] 

♦ • ♦ (8) 

- ^ n?nm& m s n s . 
[0063] ^ic, c<DftwzmmLrcmwco&ftn8i 

f^tc 200 fls<^§ 5 #m<o#sBa**a«ufc. l 

J Fti±JHA^«f3RM*#rt-e<0±B#«Ha^«0«iR*ff 
[0 0 6 4] A7j{I#fcLTfi, S5CD(Dfii^ 
^TSfLfcfcO, PHS (M-yt;l/-A>f-f7* 

L/c, 

[0 0 6 5] fit, <l^tbSSlCj:oTSt5S(KU 
7>»»t LTtiJ7l5n/cS^II<OI§ll**t-DTl3S 

[0 0 6 6] ±te<0J:^&HS&<Dl8S, *^«:SfflL 
«6. 0 4%T^ofc o iE^ft^aicWLT^^Jfo 

owati 59. 6 %, *^n;jcDm 4 ro»i%fflt,^ 

^cr)««(±6 1. 2%Tfcofco ctDJ;^!;:, 

[0 0 6 7] ^*3, *««W*«yBr*Ci:JC«J:-3T, ff>J 

^•y-tr— >') *W««!B*-PS»L. f<0§§«n/i§S 
fi#*fflt^T»*ftS*C M7 r -^-<-X£0>t>^e.lRl- 
C M *«SR-T S t V » o ft 3 > f- >*y 4*3R&Hft< 



15 

So 

[0 0 6 8] J2Lk 0iH*#!!8LTCC>5gf!B<DfijSJ&!§ 

[0 0 6 9] 10 

«<a«a#aiEa{fca8fc, A*J«Fa*jE«ffrr*«yi 
iCfcD A^J IE${t#a*& < A* WaiE«f ta& fc £W 

u wasa^aiSKfev^TJi. cn&iEaffcarftfcwa 

[0 0 7 0] C<DftWlc£tll£. mmwiiEmit 

aetc*»^T«-wsnfc*BWE«ft»«at)FA*i«8iE 20 

^kii@lcte^TttWSti/iA^IE«ft ! ttaO'>^< 
[0 0 7 1] $fc> coBUUlcfctttf, »«0-r*fc:J: 

5Jfig 30 
[00 7 2] Cft€,«c<fc»j, a*.(raBft*Jf>««fl* 
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mm if *««-r 5 3 >^ >yaaaB*>aa»j**6i 

[0 0 7 3] «t, ttta©«f«th"f*tJ4bT«, 

-ooajswa-pa^awft^rafc bfc^, 
«co/w-«rfflv^TjE«(k-r**ffi«cJt^THaawa 

©afttfeWiSBjftBE L/c£&if tcfci^T. #SafiW© 

[HS<offia«:aw] 

[01] C 1 O&MJ&aic «fc 3B#&ffi£ 

[02] corneal oaiBmeJ:«n**tii& 
[03] cq^qb 2 oigflHg£icj:s status 
[04] co^<oa2oaaaaicj:«fi4attia 

[0 5] CO^©a3fc\J:ffa4©aaB«lcJ:* 
[06] c©5»H<0B3fcJ:tfB4©aM0B»fcJ:S 

BaaaaaoiftftJMiaatrTn-^-v- h-ca*. 
[aaoMnn 

1 aawaa-a^a 

2 A^i*a<H-a*® 

3 #»1*aiEM{k#S 

4 A^#aiE^t#e 

5 waite^a 

6 #ra#agg!!#J$ 

7 A^aa^a^s 

8 ^w#f§ 
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C *3>-S ) 

I »MS9»*&» 1 — - S21 I A£K!<3BW>a* U_. S23 
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S24 




S28 



[05] 
©SMS*? - 
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us<fc*s 
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l>80ZZ-£00 ZKJ& 



(U) 



9 



NA = n -sin0 ••• ( 1 ) 

R a = k j • 1/NA ••• (2) 

5 =± k 2 • 1/NA 2 - (3) 

(n) ^tt?)^LQ{aotiPtNA^n§llt5:K\ (2) it, 
(3) 5£J;«9, ^f«^^^^^^i)iS^|^_ht-5r ttfX*%Z> 0 

<^#® (i-^^^^2®) ^s#tbx, &m%:¥mpL(Dmmizx~mm-r%z. 

tfrX^^\ mz.lt, f«l3tfii L LSl©afff^n3 < WLQWgifr^ 
n 4 , ftlDfefi^LS 1 «*LQ^(D#ii (!g 2 ®) ^A^-T^mtftitE L<7) 

MirZ>) m?\-(Dltm(D%:mAXlzM1-Z>ftm$: e 4 b-tZb, x*^<Dmm\z£ «9 

n 3 sin0 3 =n 4 sin0 4 ••• (4) 
&f23t^mP LroflPlNAIi, r^^LQO©Hf^n 4 , i^LQ^Alt 

N A = n 4 s i n 0 4 ••• (5) 

(4), (5) XX <QUT (DX.fr f&±L-fZ> 0 

sine 3 = NA/n 3 (6) 
Lt^oT, (6) i^^k^'b7!p& = fc SH^i^LSliiftLQt 
C7)#® (fg2®) ^^ttAX<tf5(«ff^¥taffiT'fcoT, &f£3fe^ P L <7)H3 
PtNA^M)tWLS 1 ©Jg#f^n 3 £«9 t * t V^f ^(Cfi, S^t^t E L (D 
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WLS 1 ©I2BIM 2 £rWLT^5<D-t:\ P L OP^ P $cN A 

tH^ifLS 1 (Dmmmn 3 «fc 9 ^ll^t^otk ^ftftE LCD 

l/Mi, I^LQiLtti, fc&TkM, H + . Cs\ K"\ C 1 " % S0 4 2 -, P0 4 2 

(LuAG) Ti£j&£*lTk J:V\, «^LS2-LS7^ > _h3lg<£>*t 

^Jx.{«^^- L S 2 ~ L S 7 Zig^XMrfL 
U L S 1 5:5^t'JfM L 1 1, J; ^ L , «^LS2-LS7^ 

T-ffMU )fc^3jf^L S 1 ^^^T*JF^LTt> <£^U *fl^LSl~LS5 

^ p l tut, ^Rxii&ftxy t>mvtmi)'m\<^ (mx. 

\a. 6^±) ttm%m^xh£^\ mz.it, SM12005/05961 

2 0 0 5/0 5 9 6 1 S^^<.y7 Uy h (^P^^^iXTI/ ^ =fc 0 ft, mtl> V 



